Non invasive evaluation of pulmonary artery pressure is one of the most important concerns in clinical cardiology. Several studies have validated the use of Doppler echocardiography in estimating pulmonary artery pressure noninvasively. 1, 2, 3 With the use of continuous wave Doppler echocardiography and modified Bernoulli principles, it has been possible to noninvasively estimate pressure gradients across the patent ductus arteriosus. Brachial artery systolic pressure and brachial artery diastolic pressure as measured by sphygmomanometry can be used as an estimation of aortic systolic pressure and aortic diastolic pressure respectively. Continuous wave Doppler echocardiography derived pulmonary artery systolic and diastolic pressure can, therefore, be evaluated by subtracting calculated systolic pressure gradient and diastolic pressure gradient across the patent ductus arteriosus by continuous wave Doppler echocardiography from brachial artery systolic and diastolic pressure, respectively. Subtraction will give the respective pulmonary artery pressure in patients with left-to-right shunt. 
echocardiography and to correlate the parameters obtained from Doppler echocardiography examination with those obtained from hemodynamic studies done at cardiac catheterization.
Materials and methods:
This study was carried out during the period from October, 1993 to July, 1998, at the department of cardiology of the National Institute of Cardiovascular Diseases and Hospital (NICVD), Dhaka, Bangladesh, and National Centre for Control of Rheumatic Fever and Heart Diseases, Dhaka, Bangladesh.
This study was performed on 14 patients who were suffering from PDA admitted to the Department of Cardiology for investigation and/or treatment purpose.
Patients with pulmonary stenosis were excluded from the study.
Echocardiographic studies were performed with ALOKA ECHO CAMERA SSD-870 in the National Centre for Control of Rheumatic Fever and Heart Diseases, Dhaka. Transducers of 2.5mHz and 3.5mHz were used for M-mode and two-dimensional echocardiography. All the patients were examined in supine and 30 degree left lateral decubitus with head elevated using normal pillow, using left parasternal, apical, subcostal and suprasternal windows.
For obtaining systolic and diastolic pressure gradient across PDA cursor was placed along the ductus in parasternal short axis view. Maximum pressure gradient during systole as gated 12 lead ECG was taken as peak systolic pressure gradient. In the similar way diastolic pressure gradient was obtained from the spectral display. 4, 5 Systolic and diastolic blood pressure was measured by sphygmomanometer.
Systolic and diastolic pulmonary pressure was estimated as follows-PASP= BASP -SPG PADP= BADP -DPG Where, PASP= Pulmonary artery systolic pressure BASP= Brachial artery systolic pressure SPG= Systolic peak gradient PADP= Pulmonary artery diastolic pressure BADP= Brachial artery diastolic pressure DPG= Diastolic pressure gradient Right-sided cardiac catheterization was done in all patients. Modified Seldinger method using right or left femoral vein was used in most cases. In 2 patients with high systolic pulmonary artery pressure, right heart catheterization was done by using cutdown technique through right arm according to the procedure recommended by Grossman et al.(1980) , L eft heart catheterization and angiography were done in patients by percutaneous modified Seldinger method from groin. All patients followed the formal protocol for cardiac catheterization carried out in the Catheterization Laboratory of NICVD. Pressures were measured by using transducers at the level of mid-axillary line with the patients in horizontal decubitus. Intracardiac pressures of different chambers and great vessels were recorded by a multipurpose biophysical monitoring and recording equipment of San-ei 140 system polygraph. The whole procedure was done under fluoroscopic control. 6 The numerical data obtained from the study were analyzed statistically. Standard error was taken as a measure of variation and the mean of data expressed as mean + SE. Pearson simple correlation test was done to obtain correlation coefficient(r) and hence to evaluate significant positive correlation between quantitative parameters obtained by Doppler echocardiographic methods of investigation and haemodynamically derived correlates. Significance of 'r' was determined by finding 'p' value. Regression equation was done also when such significant correlation obtained.
Observations and Results:
There were 14 patients, 10 male and 4 female, with a male to female ratio 5:2. The age of the patients ranged from 4 to 50 years, with mean of 24 years.
Using continuous wave Doppler echocardiography, we could measure the peak systolic and diastolic pressure gradient across PDA in all patients. The peak systolic and diastolic pressure gradient was correlated with pulmonary systolic and diastolic artery pressure, as measured by cardiac catheterization.
In figure-1 and figure-2 
Discussion:
In our study we have found an excellent correlation between Doppler measured pulmonary pressure and catheter measured pulmonary pressure. Musewe et al. (1987) with 29 patients having patent ductus arteriosus using ductal velocity as measured for pulmonary artery pressure found a good correlation. Peak instantaneous systolic aortic to main pulmonary arterial pressure gradient and maximum Doppler velocity across the patent ductus arteriosus had correlation coefficient of r=0.94 (p<0.001). It was r=0.96 between end diastolic aortic to main pulmonary pressure gradient and minimum Doppler velocity. 5 While performing similar study in 37 newborns, Musewe et al. (1990) found a significant linear correlation between catheter measured SPAP and pulmonary artery systolic pressure derived from ductal Doppler velocities. In Patients with unidirectional ductal shunting the correlation coefficient was r=0.95(p<0.001; SEE=8mmHg). 4 In the same year Sinder (1990) Our results are in concordance with the results of studies done previously.
In conclusion Doppler measured pulmonary systolic and diastolic pressure by using ductal pressure gradient is an useful tools for measuring pulmonary artery systolic and diastolic pressure in patient with PDA.
